Based on the published papers, floristic investigations of bryophytes (liverworts and hornworts) were carried out for subalpine and alpine localities in the boundary of Rize province in Turkey. The number of bryophyte taxa in these regions is 140 (119 mosses and 21 liverworts) with the lists cited in this paper. The hepatic list includes 15 genera and also mosses 55 genera. The largest genera of liverworts and mosses were found to be Scapania with four taxa and Sphagnum is with 13. Racomitrium heterostichum, R. macounii, Ditrichum pusillum, and Hymenoloma crispulum were the most common moss species. Two liverworts, Aneura pinguis and Scapania undulata were noted as the most common. When the altitudinal data were analyzed, it was seen that 2300 m. is the most survey area of intensive collecting. Upper limits of the taxa are observed at 3060 and 3065 m. Bryophyte records above 3000 m were not very rich according to the available information. The study provides an updated and useful catalog of the bryophytes occurring above forest boundary of Rize.
Introduction
Studies on subalpine and alpine bryophytes in many regions of the world are well documented in terms of floristics, endemism, phytogeographic, and ecological considerations (Watson, 1925; Bartram, 1949; Delgadillo, 1971 Delgadillo, , 1979 Spence, 1986; Enroth, 1990; Austrheim et al., 2005; Bruun et al., 2006; Jägerbrand et al., 2006; Sabovljević, 2006; Hinds et al., 2009; Miller, 2009; Ignatov et al., 2010; Puglisi et al., 2011; Ah-Peng et al., 2014; Ceschin et al., 2015) .
Although the diversity of vascular plants (Güleryüz, 2000; Atay et al., 2009 ) and knowledge about vegetation (Vural, 1996) in subalpine and alpine regions of different parts in Turkey are well known, the diversity of bryophytes in these areas is poorly documented. All studies on the bryophytes of these regions have been done as general floral studies, some of which include species of alpine or subalpine sections. In particular, there are no bryofloristic studies directly about alpine or sub-alpine zones in Turkey, but many papers including subalpine and alpine bryophyte species and also new record bryophyte taxa reported from the high elevations have been performed from various locations in Turkey over the last five years (Ezer and Kara, 2012; Kırmacı et al., 2012; Özdemir et al., 2012; 2016a , 2016b , 2016c Kırmacı and Kürschner, 2013; Kırmacı and Erdağ, 2014; Kara et al., 2014) .
One of the most comprehensive bryofloristic lists about Rize was given as a checklist by Abay et al. (2016) . The aim of the present study is also to provide information about bryophytes collected along subalpine and alpine areas of Rize in Turkey with their current names.
Area Description
The province Rize, north-east of Turkey, is surrounded by Artvin in the east, Trabzon in the west, and Erzurum in the south. It has an area of about 4000 There are many small glacial lakes around some of these summits (Vural, 1996) .
Materials and methods
The altitudinal limits of listed bryophytes were determined considering the upper limit of forest vegetation in Vural's work, published in 1996. Accordingly, the study is based on the published 12 papers including subalpine and alpine bryophytes above 2000 m. asl. within the boundary of Rize between the years 1955 and 2016. Besides, bryophyte distributions within subalpine and alpine areas of the province were analyzed using information collected by Henderson and Muirhead (1955) , Henderson (1964) , Parolly (2006a, 2006b) , Abay et al. (2006 Abay et al. ( , 2007 Abay et al. ( , 2009a Abay et al. ( , 2009b , Keçeli et al. (2008) , Uyar et al. (2008) , Kırmacı et al. (2012) , and Kırmacı and Kürschner (2013) . The current named lists were categorized alphabetically and separately. The hepatics nomenclature was updated according to Ros et al. (2007) . Ros et al. (2013) and Lara et al. (2016) were also used for mosses. The synonyms of the hepatics and mosses were given at the end of the text with an appendix.
Results and Discussion

Results
The liverwort and moss lists report data on 140 subalpine and alpine taxa recorded from different localities above 2000 m asl. within the Rize province. The hepatics list includes 15 genera and 21 taxa. The largest number of liverwort species was found in the genus Scapania (4). Following is the genera, Cephalozia, Jungermannia, and Tritomaria, each having two taxa. Finally, the others were represented by one taxon. In case of mosses, they are represented by 55 genera and 119 taxa. The genus Sphagnum is the richest comprising 13 members. Grimmia (9), Racomitrium (7), Dicranum (5), Lescuraea (5), Philonotis (5), Brachythecium (4), Ditrichum (4), and Ptychostomum (4) are some other rich genera.
The liverworts and mosses listed below are from subalpine and alpine areas of Rize. 
ALPHABETICAL LIST OF MARCHANTIOPHYTA (Liverworts)
Discussion
The altitudinal limits of subalpine and alpine bryophyte taxa in Rize province are most strongly concentrated at 2100, 2190, 2300, 2360, and 2650 m, and records of the taxa below 2650 m are more numerous than the upper elevations. When the altitudinal data are analyzed, the highest intensity of collection area is 2300 m. Upper limits of the taxa are observed at 3060 and 3065 m. Pohlia obtusifolia was recorded at 3060 m (Kırmacı et al., 2012) , and Marsupella funckii, Distichium capillaceum, Ditrichum flexicaule, and Bartramia ithyphylla were from 3065 m (Abay et al., 2009b) . Bryophyte records above 3000 m were not very intensive according to available information.
A short discussion on mountain and alpine species from different countries is provided in this study. Sabovljevic (2006) gives a knowledge of bryophytes in the region of the Western Alps (Italy and France) and here some taxa such as Cephalozia pleniceps, Andreaea rupestris, Brachythecium mildeanum, Sanionia uncinata were given in a preliminary list of Rize. A list of moss species of small local mountain area in Dagestan Republic (East Caucasus) is presented by Ignatov et al. (2010) As a result, the liverwort and moss lists about subalpine and alpine regions of Rize may be far from completion because a lot of high mountains have not been researched in detail and there are unexplored places in these sections of the province. Several possible explanations can be suggested about why the maximum studied elevations are limited to 3065 m only. Maybe, the upper mountain belts of Rize are under snow or it is extremely difficult to access there during most of the year.
